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Abstract: PROBLEM TO BE SOLVED: To overcome the problem of a prior art such 
that relative permitivity of pure tantalum pentaoxide is increased in a range several 
times by forming conditions, but reproducibility and stability are insufficient, regarding 
a structure and a forming method of a semiconductor capacitance storage device, in 
particular, a tantalum niobium pentaoxide dielectric film. 

SOLUTION: After an Ru or Pt film as a lower part electrode is formed inside a deep 
hole opened on an interlayer insulating film and element isolation is finished, a 
dielectric film which is composed of solid solution of tantalum pentaoxide and niobium 
pentaoxide and has a thickness of at most 10 nm is formed (Fig. 1). Crystal structure of 
the dielectric film is hexagonal. Its relative permitivity increases as the amount of 
niobium pentaoxide is increased, and the maximum value exceeds 100. The dielectric 

film is crystallized stably by heat treatment at 550-700 - C. The high relative permitivity 

simplifies the capacitor structure in the semiconductor capacitance storage device in 
large capacitance high integration, improves reliability and, at the same time, can reduce 
manufacturing cost. 
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[0 0 4 1 ] Biff 2 5 n m(^Tf(5m® 5 Srffc^ 

W«l:S}:J;oT*atfc 0 T£B®@£: LTI4. R 
u*3«fctfP t 4rffll>fc 0 RuiSt *«l#JS§§f£R u 

(C 2 H 5 C 2 H 4 ) ( tf*:*?Vl^>^ n-<>^ ^jnn/Uyl. 
7^**) £ (C 2 H 4 ) 2 0 (rh7t Kn77» Id 
0. 1 mo 1/1 0»*^*/BUfc*»t»fl«3a6i-S 

cvDSitflv^ift. s*'**- 

U »«^Pfc#o*t*: 0 »*IUEl42 9 0t, ffi*!4 5 
Torr-efcSo P t *H^Sitft:CH3C 2 H 
4 P t (CH 3 ) 3 (^f/^^n^^^F!l> 
^v^S^) S: (C 2 H 4 ) 2 0 (fh7t:KD77y) 
0. lmo l/liD»*^»Ufc»ttfc«»«iSi-« 
CVD8»«rfflv^»rtUfc, Sflf^fct»^S7 
» 1 U SStttBol-Sv'*? -yKrt 

^fiStt2 5 0°C, EE^f4 5 T o r r -Cfc5 0 - 
[0 0 4 2] (Ta, Nb) 2 O s BS*W«»: 

T^V^ h^rv^V^/U [Ta (OC 2 H 5 ) s ] *5«fc 
h^rv-^^-y [Nb (OC 2 H 5 ) 5 ]§:flH\ 

n-7t«»ltttffl^ (Ta H Nb x ) 2 0 5 |ljg 
*JW)l*r»J«Ufc, *0(feO»J**fl=tt* 0. 5To r 
r CON 2 /O 2 m'£jf*tp (EE^JltN 2 /0 2 = 2/ 
1) . £j£ffl«4 6 0 < C, l|9nm, T'fcofCo 

fc. 

[0 04 3] ^CT^4, /^T^/^lTAlSJPT 
IN, JiTfiffit LTRufcitf P t&JR, Srfflv^c# 

I4J£< , A I jfeiPT i N<7)^;b<9 i-, n*T iN, Ta 
N, S iSrSJHlLfeTaN, JfSrffl V ^ tBI«0«b* 



(8) 



&m 2002-164516 



[0 0 4 4] <HllfeW2 >**«2SrH2-ettM"rS 0 

[0045] £-f\ sify =^^7^2 i&t>*s i o 
2^e>*«^ , 9^ r «JBBB*ft»IR2 2_k^, jgU¥2 0 0 0 
nm<^S i 0 2 ^?><C5* + ^>'*«BJlMlft»IB!2 3 
; e/y7^x^(!rt67'7XYCVDa(:J: 

J;ot^r J r-'^>^^ir«g2 3«r#U yy 3:^7 

^2 1 (o*ffi4"eiDXLT, T«*y ->y =>««2 4 

[0 0 4 6] #CtCl, j?£ 2 0 nm^lfti^fyy a 

o -t ^ ± 9 * + s/* »ji w»»BLbffitf>#fiif > y 

a^iSr^lt, ?^?Lortffi^^^ s B e «^y ^>jf 
*»i- 0 «*Lrt*Eic->y a y^fiwttLfc*, 6 3 

[0 0 4 7] ^<Df£, Ta 2 0 5 *>5lMiNb 2 0 6 »imff 

tt^iF^^y^/U [Ta (OC 2 H 5 ) 5 ] 
L< il-O^m h^v^-^-y [Nb (OC 2 H 5 ) 5 ]^ffl 
t\ 0.5Tor r^N 2 /0 2 fi^t (EE^i£N 2 
/0 2 =2/l) , a«S4 6 0°C, I58nm, <D 
*<tfT a 2 0 5 i* 5 V >liN b 2 OsiS:M Lfc fl MM 

-C2^M, Sfc*QsSLfc 0 $cV^-C, T i Niaii2 7 
Sr. CVDSt:i^)MU 0 
[0 0 4 8] »«*«<D»ttit«-i:*5»»Kff (yy 

M I S - *cf<i<'#X*3. 1 nm, N b 2 0 5 fflE{fc3r ^ 
/^>^t2. 9 nraXfco/c 0 ^COfi^^T a 2 0 5 t> L 

^feSiftbT, Ta 2 0 5 W**Lft-C*H^tt:Rt 
Nb 2 0 6 <z>tt;»J«*«:3 7 irf+3?$ 

t a 2 o 5 fim^^ H H 0 t@^^«9^(Dit^m^ 

6 0#b, Nb 2 O s <0JfcW«*M:9 9, ^F^«Ax*ft 
tiTM 04b 5 4 £tU*S*L3 0 JKffriS^i&T a 2 O s 
<z>3cJ£«#K:*>5o-e, Nb 2 O 6 <0J*»«*tt:5 OEJUb 

[0 0 4 9] r (7) J: 9 t-, N b 2 O s lc:fctt5JfcSJfli;^<£> 



[0 0 5 0] <HJ6W3>HJS0lj3*ia3-ClftMi-5o 
(Ta. Nb) 2 O s B*fW«{ttlJte 

IE*««*:»J«i-SXa-e*>*o (Ta, Nb) 2 o 5 @ 
**R«*««:CVDjfe-e»riEi-SIR»c % ^i^jch* 

[oo5i] si s«3 1 \z % mmwzi:z>m*ftm3 

2 <t>f *^lT*>ii*tcJ:Sffi*«3 3 SrJKjsRL, ^co_h 

tc^y yy^y^ws i 2 <nmmfrbtez>y— K«3 4 

3 7±tc^y ^y^y^ws i 2 ^arJi^e>4se p y h 
^«JBKHftlftIB!4 2rttc, ^y-yy^yH^ss-w 

T a'N^fcii^ II 7^ ^/U4 1 Sr»J*Lfco 
hmmyv^lzXV . h7yy^^«Si3 3^t 

lit, *t^^tMt5S9ISt¥fflM7t 

[0 0 5 2] W:, S i 3 N 4 7)^4^1^f6i:S4 3(: 
$g^T, Wffl 5 0 0 nrnOOS i 0 2 ^b45^ + ^^ 

aiir«l4 4 4, ^/y^y^^its^ 
X^CVDfeH«to-C*aUCo wm&xs<v 

^My^77^fetaotWv^^^Dlt, K7 
x^f y^gCiot^t^y^ MftfldK 44^ 
^yry^/Ml^SK-C'JDILt, TS1S4 5 4 

[0 0 5 3] ^<Df£, if 2 0nm^TSRulft4 5 
fcft*W«*B**jSfe*3j:o-C*iS[bfc tt TSRutS 
Ji, *MS^*Ru (C 2 H 5 C 2 H 4 ) (t^^/Uv- 
y- ^^yUyU^^ry A) £ (C 2 H 4 ) 2 0 (7 

h?t Kn75V) 1:0. lmol/1 (OMT^L 

(42 9 0°C, BE^fi 5 T o r r T-fc^o 

[0054] (Ta, Nb) z o 5 mMfcmmfc 

tt^y^xh^y-^y^/U [Ta (OC 2 H 5 ) s ] 3o 

ia^y^xh^y^ty [Nb (oc 2 h 5 ) 5 ]o*^ 

x/Mgift&ffl^fco ffifigft, (Ta H Nb x ) 2 0 5 £U! 
V\ x = 0, 0.01, 0.1, 0.3, 0.5, 0.7, 
0.9, 0.9 9, 1, -e#>5o * 9 "r ^WMn&kl&m* 
-7^7o-=jy hP-7tSJilt, ^jfifiJc^ (Ta, 
Nb) 2 O s H**»l«*«tS:»rilUfco *OttOifii* 
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#fi, O.STor r(DN 2 /0 2 i^^f (EE^itN 
2 /0 2 =2/l) . SfiM4 6 0 l C, gf9nm, "C 

ft**** 6 5 ox;-e2#Rg, »*«»e*-C6 o o°c-e 

l^FflUft^SLito 

[0 0 5 5] ^^T, R u7^/£5 -b§l$®1^4 7 T 
SiH<!r^li(atMt/: 0 ^-y^>*<7}i:g[UcS i 

[0 0 5 6] @5C, ^^^<v-^S4<^^t:^7r:b/c 0 
ttiTtMlft^o r^S*lE«*^^^-y»fPS: 

/Co 

[0 0 5 7] ± 

fr<9 twS i Sr^JbDU/cT a N, T i N, A I SrJRJPUfc 
T i N, <Cif«:fflV^"Ct>ni»W»**#&*tfco 
ffiKU±fc*>*»^ CVDjSfe-C»*UfcP t SrfflV^tB 

[0 0 5 8] 

*10 0i*#^Ta 2 O 6 i:Nb 2 O 8 ©l**S:, 3c/t 
56^6 0 0tofiS^e>*S B H H {fct5ot% »j*ift«^{S: 



[(HI] *«M^JII(S«l«rlJlWi-Sxa«)||E»ffiH« 

[112] **w^ii«0(2S:ttM-r5xa<z)«wfffiiao 

[0 3] *«n^XttM3^Kni-5Xao}RWrSEB. 
[El 4] **|H<Z>H1SM 1^*5^5 (Ta, Nb) 2 0 5 

[0 5 1 **?Bw|iJSM3i:*i»t5 (Ta, Nb) 2 o 5 

[06] T a 2 O 5 CO^^^oit^>#4^ H B 0Lt@i:^^ 0 e 0 6 

T a-OiEffi*ffi#S:ffli^JttS!-*"5Blo 
[0 7] T a 2 0 5 <7)#»J3:*5*t5»**LtBi: A^iUS 

[0 8 ] 1 0 nm^T^M I S -&J;i>*M I M- 

«9, (a) tt, R ufi±i:MtfcM I M-T a 2 0 5 

$f0. (b) [2, Stffc^y > y = 

^*tt-hK:»J*LfcM I S-T aoOsWlHLT, ISA 
Z t ^^i"X^[H]Sf0 o 

(Ta, Nb) 2 o 5 mmi£mmi£m. 7--±umm, 2 

i-#y */y 2 2-7 p 7^SBJiBB*ft»«, 

2 3--^r j r/^>^g^p H ^6^. 2 4-tf?y ->y ^yf 

2 5-Hk'>^y|g, 2 6- (Ta\ Nb) 2 0 5 
B®ft»«ffc«* 2 7-T i N±SB«ffi. 3 1 
(Si) , 32 -m+ftM (SiOo) , 3 3 -tt» 
34-!7 — KH (xKy^y^V) , 3 5 — 17— K* 

(ws i 2 ) , 36-1-^7^ (^y^>y=3^) , 

3 7-/<yri (s i 3 n 4 ) , 3 8 - try hl§ (#y > 

y % 3 9-tf tx M* (WS i 2 ) % 4 

(tKU v/li^y) , 4 1-/<!)7^^K 4 2- 
^9^SBJi(Hie»IBI (S i0 2 ) , 4 3-i»iI 

(s i 3 n 4 ) , 4 4-->*vs<is?nmmmm (s io 

2 ) , 4 5— TSRllfii* 4 6— (Ta, Nb) 2 0 5 [l?g 
(S i0 2 ) , 4 9---^ZlC0l£^@ (W) 0 
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